A number of studies have found little economic impact of board gender diversity on …rm performance. We return to this issue in the context of large European …rms. Our contribution is twofold. First, using information on the gender of CEOs children as a source of exogenous variation in female director appointments, we demonstrate a robust positive e¤ect of female board representation on …rm performance. Second, while previous work has considered female representation broadly, we focus on membership of board committees as a proxy for active involvement in corporate governance. We demonstrate economically meaningful positive e¤ects on performance of female representation on board committees. Our evidence is supportive of an economic rationale for increased female representation on corporate boards.
Introduction
There is an increasing focus on gender diversity on executive boards. While the share of female employment in large …rms has increased dramatically in the United States and the European Union, this has not been re ‡ected in the gender composition of executive boards (Black and Juhn, 2000; Bertrand and Hallock, 2001) . Growing concerns about gender equality have led to a large number of regulations across the world that aim to increase female representation on corporate boards. Board gender diversity has also become an important criterion for institutional investment and listings by such socially responsible indices as the FTSE4Good Index and the Domini 400 Social Index (Adams and Ferreira, 2009 ). Proposals to increase the proportion of female directors are premised upon the idea that this will be bene…cial for governance, and ultimately, …rm performance.
A complication with these initiatives is that the focus on representation may miss the actual integration of female directors into …rm governance. This is, perhaps, re ‡ected in the lack of consistent evidence on the performance-impact of female representation on corporate boards. The economic implications of board gender diversity may be ambiguous if decisions to increase female representation on boards are, in part, driven by social and political pressures that raise concerns regarding token representation. For instance, using a sample of US …rms, Adams and Ferreira Guo and Masulis, 2015) . This is important because boards do most of their work through committees, and we know much less about how committee composition a¤ects performance than we know about the e¤ects of board composition. Female representation on committees is likely to be a more e¤ective measure of board gender diversity, and likely to have a more direct e¤ect on …rm performance. While regulatory and institutional pressures may lead to the appointment of female directors on the board, they do not ensure the participation of appointed female directors in the governance mechanism. Therefore, appointment to committees re ‡ects integration of female directors in the governance mechanism. Diverse boards can bene…t from better matching of skills to functions, and appointment of female directors to decision-making committees can be a source of competitive advantage.
Against this backdrop, the objective of this paper is to provide new evidence on the performance impact of female director appointment to board committees. To this end, we use data from large publicly listed European …rms. Most of the existing studies on the impact on the …rm performance of gender-diverse boards are based on institutional settings where female representation is, in e¤ect, binary. This is an important point as estimates derived from these settings e¤ectively provide the e¤ect of appointing the …rst female director (O'Reilly and Main, 2012; Torchia, Calabr¼ o, and Huse, 2011). It is di¢ cult to extrapolate the e¤ect of moving towards an equal gender representation from these settings where the proportion of female directors in the median …rm is zero. Our setting is advantageous in this respect due to wider variation in female board representation in many European countries when compared to the US and the UK. In our setting, over 50% of our sample …rms have more than one female director, while about 10% of boards are gender-balanced. This, we argue, allows us to more informatively address this issue.
We examine the impact on …rm performance of female directors on the board and on committees.
This, we argue, allows us to examine the impact of female directors on …rm performance when they are in a greater position to in ‡uence the governance mechanism. We focus on assignments to the nomination, audit, and compensation committees. We focus on these three committees because they are consistently present across all …rms, and cover the three core functions of the board (Adams and Ferreira, 2009; Guo and Masulis, 2015) . We construct a measure of the proportion of female directors on the three committees taken together and examine the e¤ect of that on …rm performance. While studying the performance impact of board gender diversity, it is important to control for the endogenous appointment of female directors. In addition to controlling for a range of …rm and board characteristics, we include …rm and year …xed e¤ects to mitigate time-invariant omitted variable bias.
A remaining concern is what determines changes in representation. To address this, we use two-stage least squares estimation to control for time-varying unobservables. It is well known that CEOs in ‡uence the process of director appointments to committees and to boards in general (Shivdasani and Yermack, 1999 ; Coles, Daniel, and Naveen, 2014). We instrument the appointment of female directors using information on the gender-composition of the CEO's children as a source of exogenous variation. There is evidence that the gender composition of children a¤ects parental preferences (Washington, 2008; Cronqvist and Yu, 2017) . The premise of our identi…cation strategy is that male CEOs who parent a daughter are more likely to appoint female directors to boards and committees, but the gender of the CEOs'children should not directly a¤ect …rm performance. We perform an array of tests aimed at examining the relevance of the instrument and the plausibility of the exclusion restriction.
We …nd that whilst female representation on corporate boards has a modest impact on performance, the e¤ect of female representation on board committees is economically more meaningful.
A one standard deviation increase in the proportion of female directors on committees increases ROA by 0.06 of a standard deviation. In comparison, a one standard deviation increase in female board representation increases ROA by 0.026 of a standard deviation. In other words, an addition of each female director on the board (and committees) is associated with an approximate 0.1% (0.4%) increase in ROA. In comparison, a one standard deviation increase in female committee (board) representation improves market-to-book ratio by 0.05 (0.11) of a standard deviation. The economic magnitude of the gender e¤ects are comparable to the e¤ect of industry-speci…c expertise of directors. For example, Dass, Kini, Nanda, and Onal (2014) report that a one standard deviation increase in the proportion of directors with speci…c industry expertise increases …rm performance by 0.14 of a standard deviation.
We attempt to reconcile the above results with previous evidence. We take a sample of UK …rms in our data to reestimate our baseline speci…cations. The proportion of female directors on the board has no statistically signi…cant association with the …rm performance for UK …rms, but the results of committee membership again reveal a positive impact on …rm performance.
These results are timely considering the recent regulatory requirements for mandatory female representation on the boards of European …rms. These range from the advisory requirements in the U.K., Netherlands, and Spain, the …rm disclosure of their gender diversity policy in board recruitment in the US, through to enforced gender quotas in Germany, France, and Norway (Higgs, 2003; Davies, 2011) . In particular, even though the estimated performance e¤ects are modest, our results support the economic premise for gender diverse corporate boards.
In addition, our results contribute to a few di¤erent strands of research. First, it is related to the literature on diversity on corporate boards. Although a large empirical literature exists on the e¤ects of board gender diversity, the endogenous appointment of female directors remains a major concern in interpreting the causal implications in the current literature. The prior literature has examined the performance e¤ect of board gender diversity and found zero or negative association between female representation and …rm performance (Adams and Ferreira, 2009 ; Gregory-Smith et al., 2014). These papers use a measure of the female connectedness of a board as an instrumental variable. In contrast, our identi…cation strategy relies on the variation of the gender-composition of the CEO's children. This we argue is a better measure of exogenous variation to female director appointment than the network-based measure. Larger …rms tend to have better-connected boards, and as such the measure of female connectedness of the board is likely to be associated with larger …rms (Larcker, So, and Wang, 2013) . Second, our paper contributes to the burgeoning literature on board committees. In this literature, conventional wisdom is that boards do most of their work in committees (Adams, Hermalin, and Weisbach, 2010). Guo and Masulis (2015) show that nomination committee independence leads to more rigorous monitoring of the CEO. Defond et al. (2005) report a positive market reaction to the matching of director skills to committee appointments. However, a key distinction of our paper is that we focus on the gender composition of three important board committees, and how that a¤ects …rm performance.
Third, we contribute to the literature on the functioning of corporate boards. Speci…cally, we focus on the gender, education, and experience of individual directors as determinants of committee appointments. Adams (2003) argue that the set of committees indicate the important functions of a board. Schwartz-Ziv and Weisbach (2013) analyze minutes of board committee meetings of Israeli …rms to examine the relative time devoted by the board to managerial and supervisory roles.
We contribute by providing evidence on how education, experience, and gender of directors a¤ect the likelihood of appointment to board committees.
The rest of the paper unfolds as follows: section 2 reviews relevant literature on the gender composition of corporate boards, section 3 introduces the sample and the estimation methods employed for the analysis, section 4 presents the results and section 5 concludes.
Background and Existing Evidence

FEMALE REPRESENTATION ON BOARDS AND FIRM PERFORMANCE
The existing evidence on board composition in the corporate governance and management literature focuses primarily on the equity and the productivity impacts of female representation. Arguments in favour of increased representation of women on corporate boards traditionally stem from concerns about discrimination and moral justice. A key point of contention is the upward trend in female participation in the labour force (Black and Juhn, 2000) and the fact that while female labour force participation tripled between 1992-1997, they continue to represent a very small proportion of executive positions (Bertrand and Hallock, 2001 ). The apparent incongruence of female representation on boards and female representation in the labour force could be due to supply constraints, discrimination, or a combination of both. Disentangling these channels is empirically di¢ cult, in part because applications for directorships are not publicly observed. Powell and Butter…eld (1994) argue that discriminatory practices hinder the career progression of equally quali…ed women on to corporate boards. Farrell and Hersch (2005) , and Gregory- Smith et al. (2014) examine the appointment of new directors and …nd that the incidence of female appointments is signi…cantly higher if the immediate predecessor was a female. Such evidence of a non-neutral director appointment process ties in with the notion of tokenism. If the only time female directors are appointed is to replace outgoing female directors, then, in the absence of regulations, the low fraction of female directors on corporate boards will persist over time. 1 There are two broad channels through which increased female representation is likely to in ‡uence …rm performance. The …rst channel is through (reductions in) discrimination. If existing low levels of female representation re ‡ect discriminatory gender bias in director appointments this will likely leave …rms with a competitive disadvantage. This re ‡ects e¢ ciency losses due to discrimination in a competitive setting (Becker, 1957) . In this case, replacing less able male directors with relatively more able, more productive, female directors should increase …rm performance. In the presence of statistical gender discrimination in the labour force, female directors are likely to be drawn from the higher end of the ability distribution of females. Therefore appointing these high ability individuals can improve …rm performance. The second channel is through bene…ts from diversity.
If diverse teams outperform homogenous teams (Kahane, Longley, and Simmons, 2013) increased female representation may lead to better …rm performance in ways unrelated to discrimination.
These gains are potentially bourne from a greater diversity of views in team and group decision making contexts. Kim and Starks (2017) show that the addition of female directors diversify the set of boards' expertise. Again, disentangling these channels is di¢ cult. A more gender diverse board may be associated with improved decision making, more e¢ cient monitoring, as well as the displacement of less able male directors (see Hermalin and Weisbach, 2003) .
In practice, the existing literature focuses primarily on the overall e¤ect of female representation on …rm performance. Empirical evidence suggests that board composition has no signi…cant e¤ect on …rm performance and even that the e¤ect of board gender diversity on …rm performance can be negative (Larcker, et 
BOARD COMMITTEES, MONITORING, AND FEMALE DIRECTORS
Boards of directors have the …duciary responsibility of acting on behalf of the shareholders (Fama and Jensen, 1983) . In practice, the board delegates most of the responsibilities to committees (Adams, 2003; Guo and Masulis, 2015) . Some of these committees are formed ad-hoc for a speci…c task, whilst standing committees are delegated with speci…c, narrowly de…ned functions. Important decisions of the boards are initiated in these committees, and there is evidence that delegation of responsibilities to committees facilitates e¤ective governance (Billmoria and Piderit, 1994; Adams, 2003) . The recommendations of these committees are placed before the full board for deliberation (Klein, 1998) . The number and functions of these committees vary across …rms, and roles are sometimes combined. For instance, all …rms in the S&P 500 sample have at least one standing committee, with the average …rm having three committees. The most common among these committees are the audit committee, the nomination committee, and the compensation committee. The audit committee focuses on the appointment of independent auditors and management of internal …nancial performance, the nomination committee recommends the appointment of new directors to the board, and the compensation committee deals with compensation and bene…ts for executives.
Directors can directly in ‡uence CEO pay, the nomination of new directors, quality of …nancial reporting, etc. if they serve on smaller groups with primary responsibilities of these tasks (Adams, Hermalin, and Weisbach, 2010 ). In our sample, the mean tenure of directors on these committees is 4.8 years.
Recent evidence suggests that the composition of board committees is important for governance. For example, Shivdasani and Yermack (1999) …nd that when the CEO is on the nomination committee, …rms appoint fewer independent directors. Guo and Masulis (2015) show that …rms with fully independent nomination committees have a higher sensitivity of forced CEO turnover to …rm performance, and nomination committee independence is important even when …rms have independent boards. In contrast, Anderson and Bizjak (2003) …nd that compensation committee independence and the presence of CEO on the compensation committee does not a¤ect executive compensation, while committee independence does a¤ect the timing of earnings announcement (Michaely, Rubin, and Vedrashko, 2014) .
Despite the importance of board committees to corporate governance, the mechanisms of how individual directors are appointed to the board committees is not well understood. There are no regulatory guidelines on the number, and composition of these committees. Whilst there is evidence If the appointment of female directors is merely a compliance requirement, then female directors will be less likely to be appointed to committees if not for obvious bene…ts to the functioning of these committees. Adams and Ferreira (2009) …nd that female directors in US …rms are 3.5 percentage points more likely to be appointed to at least one of the board committees and that the female directors are over-represented in monitoring related committees but under-represented in compensation committees. Through their appointment on these committees, female directors can in ‡uence the governance mechanism more directly. Whilst the e¤ect of female board representation on …rm performance is examined in economic literature, the evidence on the e¤ect of female representation on the board committees is scarce.
Data
DATA SOURCE
The primary database used in the analysis is BoardEx. This provides information on board composition and director networks for listed European …rms. We use a sample of EuroTop 100 …rms for the period 2004-2015. 2 EuroTop 100 is the largest …rms, in terms of market capitalisation, listed in any of stock exchanges of the European Union. Firms that appear at least once in the EuroTop 100 are followed for the full sample period as long as they remain listed. The sample …rms are drawn from eleven western European countries: Belgium (5), Denmark (7), France (24), Germany (21), Italy (10), Netherlands (13), Norway (3), Spain (11), Sweden (4), Switzerland (14) , and the United Kingdom (30). 3 One potential concern is that the results with EuroTop 100 …rms can be idiosyncratic, and not generalizable. Our choice of sample is driven by the completeness of the information set required for the empirical analysis. In addition, and as discussed later, the instrumental variable in our sample is created using a news-based algorithm, which is heavily weighted towards larger …rms. We address this concern in two ways. First, we use an enhanced sample of …rms listed in the major European indices in the period 2004-2015. 4 We use this enhanced sample to test the robustness of our baseline results. Second, in appendix II we provide a comparison of EuroTop 100 …rms with that of FTSEuro…rst 300 (index of 300 largest European …rms ranked by market capitalisation), FTSE 350 (index of 350 largest …rms listed in UK, by market capitalisation), and S&P 500 (index of 500 largest US …rms, by market capitalisation). The distribution of size, net market capitalisation, dividend yield, weight of the largest and top 10 holdings of the constituents of EuroTop 100 is similar to that of S&P 500, and to a lesser extent to the other U.K. comparator.
These mitigate the concerns that our results could be an artefact of the sample selection.
We use information on individual directors on the boards of these …rms. We drop observations on individual directors observed in only one period in a given …rm. We augment this database with a range of …nancial performance measures from Datastream. Firms with unavailable …nancial performance data were excluded. The …nal sample consists of an unbalanced panel of 177 …rms with 16,647 director-year observations. Table 1 presents descriptive statistics for selected …rm, board and individual director characteristics.
[Insert Table 1 near here] In further extensions, we di¤erentiate between samples of UK-…rms, and non-UK European …rms, which allows us to compare our …ndings with respect to the evidence from UK …rms. On average, UK …rms are comparable in size to European …rms, but with lower pro…tability and lower volatility of stock prices.
KEY VARIABLES AND SUMMARY STATISTICS
We only focus on non-executive independent female directors of whom females constitute 2,618 or 14.26% of the sample. We use both de-jure and de-facto measures of female representation on corporate boards. First, we use Any Female, which is a binary indicator of the presence of at least one female board member in a given …rm-year. As a point of comparison, while only 25% of the sample …rms in Adams and Ferreira (2009) have more than one female director, over 50% of our sample …rms have more than one female director. This is the commonly used measure of female director appointments and is also the one used in compliance guidelines. The Proportion of Female Directors on Board is the ratio of female directors to total directors. An average board in our sample has 18.68% female representation, compared with 8.5% in the US sample (Adams and Ferreira, 2009 ) and 5% in the UK sample (Gregory-Smith et al., 2014). However, these above measures do not necessarily re ‡ect the integration of female directors in the governance mechanism. We introduce a de-facto measure of female representation in governance: Proportion of Female in Committees which is the ratio of the combined number of female directors on three key committees (audit committee, nomination committee, and compensation committee) to the total number of directors on these committees. 5 A priori, directors who sits on one or more of these committees are more likely to in ‡uence the governance mechanism through her in ‡uence on the proposals and decisions of these committees. The proportion of female directors on the three key committees is an important variable for our empirical strategy as it measures the extent to which female directors are integrated into the governance mechanism of the …rm. A total of 1,227 or 46.8% of the female directors in our sample are members of at least one of the three governance committees. 6 The proportional representation of female directors on committees is greater than that on the board. Conditional of being on the board, female directors of European …rms have an even chance of being on at least one committee.
In table 2, we compare …rm-year and board-year characteristics for …rms with at least one female director and …rms without a female director. Firms with at least one female director are on average larger, perform better in terms of return on assets, and have higher stock price volatility.
These …ndings suggest that female representation on corporate boards is associated with …rm characteristics and performance outcomes.
[Insert Table 2 near here]
The comparison of …rms with and without female directors suggests that …rm characteristics can in ‡uence female representation on corporate boards. In our subsequent empirical analysis, we include a set of covariates such as …rm size, pro…tability, and stock-price volatility to control for di¤erences in …rm characteristics. The association between board gender diversity and performance may vary with the choice of …rm performance measure (Erhardt, et al. 2003 ; Smith et al. 2006 ).
The primary measure of …rm performance for our analysis is Return on Assets (ROA). To test the robustness of our results, we use other standard measures of performance: Tobin's q approximated by market-to-book value ratio (MTBV) and Total Shareholders Return (TSR). We control for risk in a …rm's operational environment using the standard deviation of monthly stock returns over the previous 12-month period. The natural logarithm of annual sales is used to control for …rm size. 7 We also include standard controls for board characteristics: board size and board independence (percentage of independent directors on the board). 8 The appointment of individual directors to boards, and assignment to committees, as well as the directors'impact on …rm performance, could be driven by the skills and experience. Using information available from BoardEx, we construct identi…ers for directors with Ph.Ds and Chartered Financial Accountants (CFA), and directors with previous experience in committees. 9% of directors have Ph.Ds, 11% have CFA, and 12.5% of all directors have previous experience of being on committees within the sample of EuroTop 100 …rms. We aggregate these measures at a …rm-year level. 9 As described in more details in the next section, we use information on the gender composition of CEOs' children as a measure of exogenous variation in female director appointments. The data on CEO children are collected from BoardEx World of CEOs Beta, which provides detailed biographies of CEOs and other executives of listed …rms in Europe, North America, and other parts of the world. We augment this information with publicly available sources like Reuters, the Financial Times, Wikipedia, etc. Using a combination of the CEOs' …rst names, second names, …rm names, and keywords like "daughters", "children", "family", "marriage", etc. we search the internet for information on the CEOs'children. From these sources, we were able to identify the gender of the children for 255 of 286 unique CEOs in our data. 10 The average CEO in our sample has 2.27 children and 1.14 daughters. This is comparable to the average family size of 2.3 across 28
European Union member states (Eurostat, 2015). The distribution of CEO children and daughters is presented in table 3. Of all the CEOs, 97.3% have at least one children, and of that 62.12% have at least one daughter. 11 Daughters comprise 49.6% of all CEO children, which is consistent with the gender ratio of 1.01 across the European Union (Eurostat, 2015).
[Insert Table 3 near here]
Empirical strategy
Our initial approach is to estimate variants of the following model which aims to provide evidence on the association between female participation and …rm performance:
where y it is a measure of …rm performance, captures the strength of association of female board representation F , and Z is a vector of …rm characteristics. 12 Firm characteristics, performance, and female board representation can be co-determined. Therefore, all independent variables, including the measure of female representation on the board, are lagged by one period. f i and h t represent …rm and year …xed e¤ects, respectively.
Recent evidence suggests that boards do most of their work through committees. It is therefore plausible that directors assigned to committees are better placed to in ‡uence board governance and ultimately …rm performance. With this in mind, we seek to examine whether the appointment of female directors to board committees is associated with better …rm performance. We investigate the impact of female representation on committees to …rm performance:
where y it is a measure of …rm performance, C it 1 is the proportion of female directors on audit, nomination and compensation committees combined, and Z is a vector of …rm characteristics. The estimate on re ‡ects the impact of female directors on …rm performance, conditional on their being appointed on the committees. Our main estimates focus on the proportions of the board and the committees that are female, but in the subsequent analysis we also examine the e¤ect of having at least one female on the board, and three or more female directors on the board and greater than 50% of the committees being female.
IDENTIFICATION STRATEGY
A key challenge to causal interpretation is that there may be omitted unobservable characteristics that simultaneously a¤ect …rm performance and the appointment of female directors, to both the board and to committees. We adopt a number of approaches to this problem. First, we use …rm …xed e¤ects to control for any time-invariant …rm characteristics that may in ‡uence both underlying pro…tability and the likelihood of appointing female directors. Doing so provides within …rm e¤ects of changes in gender diversity on …rm performance. An additional concern may be that there may be time-varying factors that in ‡uence both changes in board gender diversity and …rm pro…tability.
This leads us to, in addition, pursue an instrumental variables strategy which takes the form of a 2SLS analogue of equations (1) and (2).
Potential candidates for valid instruments are few. We rely on two established results. First, it is well known that CEOs in ‡uence the process of director appointments to committees, and to boards in general (Shivdasani and Yermack, 1999; Coles, Daniel, and Naveen, 2014). Second, it has been shown that child gender a¤ects parental preferences for a range of social and economic outcomes The underlying identifying assumption in this literature is that nature randomly allocates child's gender conditional on parental characteristics. In turn, fathers who parent both daughters and sons are shown to have increased sympathy towards feminist issues, compared to fathers who parent only sons (Warner, 1991) . We rely on this, in combination with the observation that only 1.3% of our sample …rms have a female CEO. This leads us to instrument female board/committee membership using the gender of the CEO's children. The identi…cation strategy is premised on the assumption that parenting a female child makes the CEO more likely to appoint a female director, but the gender of the child does not in ‡uence …rm performance directly.
It is important to note that we use the "treatment" of a female child as our instrumental variable and not the "dosage", i.e. our IV is a binary variable of having at least one female child and not the proportion of female children. 13 Some studies in political economy and the management ethics literature have used the gender composition of children, whilst others have used a binary indicator for daughter (Washington, 2008; Cronqvist and Yu, 2017) . We adopt the latter approach because the agents could choose a fertility stopping rule that will impact upon the gender composition of the children. In such a case there will be a correlation between the number of children and the preference of the parents for one particular gender, which will render the instrument invalid (Clark, 2000).
We specify an indicator CEO daughter, which equals 1 if the CEO has a daughter, or 0 otherwise.
The e¤ect of child gender on the preferences can di¤er by parents' gender (Washington, 2008) .
Therefore, we only include male CEOs who parent a daughter. The average age of the sample CEOs is 58 years. As a result, family formation decisions are likely to have occurred before their tenure. This leads identi…cation to be generated from CEO turnover within the sample period, where a CEO who parents a daughter is replaced by a CEO who does not parent a daughter (and vice-versa). Of the 149 events of CEO turnover in our sample period, there are 112 such cases.
Given that all models include …rm …xed e¤ects, identi…cation is generated from CEO turnover in the sample period. In table 4 we compare characteristics of …rms with CEOs who parent a daughter, and …rms with CEOs who do not parent a daughter. There seems to be no signi…cant di¤erence in the means of …rm characteristics and CEO turnover likelihood, except the three measures of female representation discussed above. This supports our hypothesis that …rms with CEOs who have daughters appoint more female directors.
[Insert Table 4 near here]
5 Results and analysis A remaining concern is that these estimates may still be subject to bias as a result of timevarying, unobserved, in ‡uences on …rm pro…tability and gender diversity. To address this, we instrument gender diversity using the presence of a CEO with at least one daughter as described [Insert Table 5 near here]
FEMALE REPRESENTATION, COMMITTEES, AND FIRM PERFOR-MANCE
In summary, our results suggest that gender-diverse corporate boards are associated with better …rm performance, but the association is smaller after controlling for across …rm variations. The statistically signi…cant positive association persists after attempting to control for the potential endogeneity of the appointment of female directors. However, the economic e¤ect of the performance gains from female representation on corporate boards is modest.
We now examine whether the earlier e¤ects of gender board diversity on …rm pro…tability are altered when we focus on female representation on committees. To provide some initial information appendix D provides descriptive evidence on the determinants of committee membership. These are estimates from linear probability models of the likelihood of a director being on any of the three key committees (audit, nomination, and compensation), and each separately. Overall, female directors are more likely to be assigned to any of the three committees. This hides some heterogeneity insofar as they are more likely to be on the audit committee and less likely to be on the nomination committee. We introduce controls for educational quali…cations and previous experience and allow these to vary by gender. Directors with CFA and previous committee experience are more likely to be assigned to committees. Female directors with previous committee experience additionally increase the likelihood of committee assignment, over and above the unconditional gender e¤ect.
With this as background, we now examine whether the earlier e¤ects of gender board diversity on …rm pro…tability are altered when we focus on female representation on committees. In all the speci…cations, the proportion of female directors on key committees has a positive and statistically signi…cant e¤ect on …rm performance. The e¤ect of gender diversity on committees on …rm performance is of an order of magnitude larger than those reported earlier at the board level.
For the estimates with …rm …xed e¤ects, this is 3 times larger, while for the IV estimates this is just under twice as large. Focusing on this latter estimates, this suggests a substantial increase in …rm pro…tability resulting from increased female participation in …rm governance and decision making.
To quantify this, a one standard deviation increase in the proportion of females in committees increases ROA by 0.06 of a standard deviation.
We mount a similar analysis using M T BV as the dependent variable, the results of which are [Insert Table 6 near here]
Our general …nding is that the integration of female directors in the functioning of the boards leads to greater performance gains from board diversity. Existing studies estimate only the impact of female representation (but not participation), which could partially explain their …ndings of zero or negative impact on the …rm performance of female board representation. The impact of female committee representation on …rm performance is a novel result, highlighting the possible tokenism in female director appointments on boards. Although we …nd a positive and statistically signi…cant association of female representation and …rm performance, it is important to note that the performance e¤ect is still modest. A one standard deviation change in female representation is equivalent to adding two female directors on the board, and the associated change in ROA is about 0.2%. Despite the modest performance e¤ects, these results provide an economic rationale for female appointments, particularly to committees where they can in ‡uence governance. 15 
ADDITIONAL RESULTS AND ROBUSTNESS
Threats to identi…cation
We run a series of robustness tests for our instrument to ensure that confounding factors are not driving our results. The important results are presented in panels A-D of table 7. We do not have complete and reliable information on the birth years of CEO children. A potential source of bias may arise from the fact the daughters were born after the CEO completed his tenure, and therefore are unlikely to have a¤ected his choice. Given the median CEO in our sample is 58.9 years, it is uncommon for a CEO in our sample to have a daughter during, or after his tenure. To attenuate this concern, we restrict our sample to CEOs who are over 45 years and are not from the founding family. These restrictions do not alter our baseline results (panel A).
Another concern with using the gender of children is that the CEO could have used a fertility stopping rule, which can potentially violate the exogeneity of the gender composition of his children.
It has been proposed that the gender of the …rst-born child is a more exogenous gender measure (Washington, 2008; Cronqvist and Yu, 2017) . In a sub-sample of our CEO children data, we can identify the ordering of the children. Of the 255 CEOs for whom we have information on children,
we know the order of birth for the children on 193 CEOs. In column 1 of panel B, we test for potential fertility stopping rules. We regress the number of CEO children after the …rst child on an indicator of whether the …rst child was a daughter. A fertility stopping rule will imply a positive association, whereby parents continue to have children after they have a daughter if they prefer sons. The coe¢ cient is -0.09, and statistically insigni…cant at conventional levels. Therefore we …nd no evidence of CEOs using fertility stopping rules. CEO's preferences for female appointment to boards or societal equity can be a¤ected by parenting a daughter, or parenting a child irrespective of the gender. For example, if a CEO parents both daughters and sons, any discrimination in the labour market may be more visible to them in relative terms, or parenthood generally could increase prosocial views. We seek to examine this in two ways. First, in column 1 of panel C, we use an indicator, which is 1 if the CEO has a child of any gender. The coe¢ cient is positive and statistically signi…cant at 1% levels. However, the 'child e¤ect'subsumes any 'daughter e¤ect', as a result, this is not a clean test. In column 2, we include an indicator for CEO Son, in addition to the indicator for CEO Daughter. Whilst the coe¢ cient on CEO Son indicator is positive, it is not statistically signi…cant at standard levels. The e¤ect of daughter remains qualitatively similar to our baseline results. Therefore it does not seem that having a son a¤ects the CEOs preference for appointing female directors, and the children-e¤ect in column 1 is driven by the daughter-e¤ect.
[Insert Table 7 poses a signi…cant concern to our instrumental variable strategy.
In column 2 of panel D, we estimate the e¤ect of 2.7% of our sample CEOs who do not have any children. The CEO daughter e¤ect on female director appointment remains qualitatively similar, and the estimated coe¢ cient on the indicator for CEO with no children is not statistically signi…cant at 10% levels.
One concern with using news-based information is that the current CEOs will be over-represented in the media, compared to previous CEOs. This may induce bias in the identi…cation of the gender of CEO children. However, we have been able to identify the gender composition of 88.23% of current CEOs and 90.98% of former CEOs'children. The di¤erence in the mean number of daughters parented by current and former CEOs in 0.02, and is not statistically signi…cant. Therefore, this type of survivor bias in the sample does not seem to be a major concern for our analysis. 16 Could existing female directors in ‡uence the choice of CEOs, and in particular, the probability of hiring a CEO with a daughter? We estimated models where the main coe¢ cient of interest was the proportion of female on board prior to the turnover event, the dependent variable was incoming CEO has a daughter, and the other explanatory variables largely follow appendix C. We found no evidence that existing gender diversity on the board in ‡uences the probability of hiring a CEO with a daughter.
More broadly, we investigate whether board gender diversity a¤ects the appointment of CEOs.
While several studies show that internal candidates have a higher likelihood of being appointed as the CEO as they are more likely to continue with …rm's current policies than outside CEOs (Hermalin and Weisbach, 1998; Parrino, 1997; Helmich and Brown, 1972) . Markets view the appointment of CEOs from outside the …rm more favourably than internal promotions (Borokhovich, Parrino, and Trapani, 1996) . We classify CEO appointments as "Outside" if the new CEO has been employed in the …rm for less than 2 years at the time of appointment as the CEO. This classi…cation results in 34% outside CEO appointments within our sample. In the remaining cases, an internal candidate is appointed as the CEO. Among this 34%, about two-thirds of the CEO join the …rm at the time of succession. We found no statistically signi…cant e¤ects of female board representation on the likelihood of outside CEO appointments. 17 A more general concern is that our baseline models with …rm …xed e¤ects are identi…ed by events of CEO turnover, which are often preceded by poor …rm performance, or a shock to pro…tability The results are qualitatively similar to our baseline results. This attenuates the concern that our results are solely driven by reversion to mean performance around events of CEO turnover.
[ Table 8 around here] 1 6 An alternate strategy could be to consider how growing up with sisters a¤ects male attitudes (Healy and Malhotra, 2013) . However, we were only able to gain information on CEOs'siblings for 94 CEOs (37%). We used this information to estimate …rst stage IV regressions with a dummy for CEO has a sister. CEO with a sister has a positive e¤ect on female board and committee female representation. (2012) show that male CEOs pay employees slightly less after fathering a child. Most relevant to us, they present evidence that fathering a daughter increases employee wages, particularly those of women. In both cases (CSR and increased female pay) this is likely to increases …rm costs, and reduce pro…ts in the short run. This will lead to a conservative bias towards zero for our main variable of interest. Nevertheless, this raises general concerns regarding the validity of our exclusion restriction. Whilst ruling out all alternate channels through which parenting a daughter can a¤ect the CEO's choices is di¢ cult, we conduct a range of tests aimed at attenuating these concerns. First, we examine if parenting a daughter a¤ects other …rm outcomes directly. In particular, we test if parenting a daughter increases the planning horizon of the CEO and/or makes the CEO more risk-averse. To do so, we …rst use two standard measures of the planning horizon: capital expenditure (CapEx); and research and development expenditure (R&D). We then focus on two measures of the riskiness of the …rm's position: debt-to-capital ratio (DC Ratio); and the debt-to-equity ratio (DE Ratio). Table 9 provides reduced-form estimates of the e¤ect of CEOs with a daughter on these outcomes. There appears to be no association between our instrument and these …rm outcomes.
[ Table 9 around here]
Next, CEOs with daughters could enact female-friendly policies that improve the productivity of the workforce, which in turn improves …rm performance. This e¤ect is likely to be stronger in sectors where the share of women in the workforce is higher. We do not observe the share of female workers for individual …rms in our sample. Instead, we base our analysis on the share of women in employment across industry-groups from Christiansen et al. (2016) and Do, Levchenko and Raddatz (2016) using data from OECD annual labour force statistics. The average share of women in the industry-groups of our sample …rms is 38%. This is lower than the EU average of female labour force participation as some of the sectors with a high proportion of women are not represented in our sample. We estimate our baseline speci…cation for subsamples of …rms where the share of women in the workforce is above and below 40%. We …nd the e¤ect of CEO-daughters on female committee representation is similar for both subsamples, as are the performance e¤ects of female representation. Therefore, it does not seem that our results are driven by unobserved factors that the CEO might in ‡uence in …rms where the share of women in the workforce is large.
Further, CEOs with daughters can implement strategies that attract more female customers.
This e¤ect, we argue, is likely to be stronger when the …rm is selling a …nal product, rather than an intermediate product. Therefore, we estimate our baseline speci…cations for subsamples of …rms that sell …nal products/services and …rms that sell intermediate products. Once again, we …nd the e¤ect of CEO-daughters on female committee representation is similar for both subsamples, as are the performance e¤ects of female representation. In these subsample analyses, the associations of CEO-Daughter with female board and committee representation are similar to the baseline speci…cations, although in some of the subsamples the tests are of low power re ‡ecting small sample sizes. Nevertheless, these results partially attenuate concerns about the exclusion restriction. These results are presented in panels A and B of online appendix I respectively.
Additional robustness tests
We conduct a range of furthers tests aimed at ensuring the robustness of our baseline results.
First, we use an alternative identi…cation strategy where we examine the market reaction of board appointment of female directors, and assignment to committees. Using data on the date of announcement of director appointments from BoardEx, we conduct an event study to examine how investors react to female director appointments on the board. This empirical design controls for any …rm-speci…c e¤ects in female director appointments. We use announcement date of director appointments from EuroTop 100 …rms within our sample period. Appointments are excluded if the announcement date is not available, or overlaps with other major corporate announcements. This yields a sample of 321 female director appointments, and 334 other director appointments. 18 We calculate the cumulative abnormal returns (CAR) around the announcement date for 3-day and 7-day windows, and regress the CARs on the Female indicator, with …rm and industry controls. On average, there are no statistically signi…cant announcement e¤ects for female director appointments to boards for both 3-day and 7-day windows. 19 Further, we investigate the subset of female director appointments for which committee assignments are simultaneously announced. This reduces our sample to 210 female director and 228 male director appointments. While positive, the announcement e¤ect of female board appointment is not statistically signi…cant. However, the announcement of the assignment of a female director to a key committee is associated with a positive and statistically signi…cant price reaction. The results are presented in table 10.
[ Table 10 around here]
To what extent do our novel results simply re ‡ect a di¤erent institutional setting? Our data allows us to address this by attempting to reconcile our results with those existing for the UK. We report the estimates with …rm …xed e¤ects separately for the subsample of UK …rms. We provide …xed e¤ects and instrumental variable regression results for both Proportion of Female on Board,
and Proportion of Female in Committees in table 11 . This exercise provides some interesting insights. First, the e¤ect on the …rm performance of the proportion of female directors on the board for the UK sub-sample is not statistically signi…cant at conventional levels. This is consistent with the results of Gregory-Smith et al (2014) that there are no performance gains for UK …rms from board gender diversity. Second, the e¤ect on …rm performance of the proportion of female directors on board committees for the UK sub-sample is both positive and statistically signi…cant.
These results suggest that full economic bene…ts of female representation could be internalized by integrating directors through committee appointments. This reinforces our previous point that the traditional measures of board gender diversity do not re ‡ect the degree of integration of the female directors in the governance mechanism.
[ Table 11 around here]
More generally, our data are drawn from large …rms across di¤erent European countries that di¤er in their governance regimes. Our baseline speci…cations are estimated with …rm …xed e¤ects which partially mitigates this insofar as all …rms are nested within countries. However, these coun- The results of the subsample analyses are reported from …rm-…xed e¤ects regressions. This is due to low power on the two-stage IV estimates for each subsample. In online appendix V, we present the …rst-stage estimates of the e¤ect of CEO daughter on female representation in committees for each of the subsamples discussed above. We …nd a positive association of our IV with the proportion of female directors on committees, albeit with varying statistical signi…cance.
These results provide support to our empirical strategy insofar as they are indicative of CEOs with daughters broadly leading to greater female board representation across a range of institutional settings.
We compare the performance e¤ects of female representation using di¤erent measures of …rm performance in online appendix V. The results are qualitatively similar for all the measures of …rm performance.
Next, we present our results when we rely upon an instrumental variable previously used in the The argument is that if male directors of the board of …rm i have exposure to other boards with female directors, then they are more likely to appoint female directors to their own board. However, this should not impact upon …rm performance, except through the appointment of female directors on the board. Similarly, we attempt to control for endogeneity in the committee appointments by using the proportion of male members who sit on other boards with at least one female committee member. The results, presented in online appendix VI, are qualitatively similar to our baseline estimates. However, using this instrument the magnitude of the performance impact of female representation is much larger than our preferred estimates.
In online appendix VII we present estimates where our measure of female representation is a binary indicator of at least one female director on the board. This is both a standard measure used in the literature (Adams and Ferreira, 2009 ) but the interpretation …ts with current estimates of gender diversity in settings with very low levels of female representation. The coe¢ cient on the binary indicator is negative. This suggests that the appointment of the …rst female director does not enhance …rm performance. When combined with our main results this provides suggestive evidence that the bene…ts of female representation may only appear with more than one female director. Schwartz-Ziv (2015) …nd that boards with a minimum of three female directors are more active at board meetings than those without such representation. We follow a similar approach in our …xed e¤ects setting to examine the role of critical mass. Consistent with the critical mass hypothesis, we …nd that the presence of at least three female directors is associated with a positive e¤ect on …rm performance. Further, …rms with at least 50% female directors on the committees seem to have stronger performance e¤ects than …rms that do not have such representation.
In the baseline speci…cation, Proportion of Female in Committees is calculated as the proportion of female directors to the total number of director on committees. We use an alternate measure:
the proportion of female in committees, conditional on being on the board. We …nd a stronger association between female committee membership and …rm performance. 21 An array of additional tests were done to ensure the robustness of the results with respect to sample selection, di¤erent speci…cations of the variables and the models. First, we test our baseline In summary, the results of the performance impact on the …rm performance of female representation are di¤erent from that of the existing evidence. This is possibly due to higher participation of female directors in the governance mechanism through their presence on the key committees. The UK and US evidence shows the impact of having (a few) female directors on the board compared to none, whereas we provide evidence of having an involved role of female directors, and appointing them in key committees to in ‡uence governance, and performance. Together, these results support our central hypothesis that …rms bene…t from female director appointments, only when they are integrated into the governance mechanism.
Conclusion
Greater gender diversity in corporate decision making is a central theme of current governance regulations. Current research that focuses on gender diversity on corporate boards …nd no, or even a negative, e¤ect of female board representation on …rm pro…tability. This lack of economic bene…ts from female board representation means that any case for greater gender diversity needs to be structured around arguments for equity and moral justice. We return to this issue in the setting of large listed European …rms where the level of female board representation is higher than that of the US and the UK.
The innovation of this paper is twofold. Existing research has focused on the e¤ect of representation on corporate boards. While a prerequisite for involvement in …rm decision making, board representation does not guarantee it. We seek to more closely proxy involvement in decision making by focusing on gender diversity on key board committees. Speci…cally, we investigate the e¤ect of the assignment of female directors to three important board committees on …rm performance. Directors on audit, nomination, and compensation committees can directly in ‡uence the core functions of corporate governance, and through that …rm performance. Our second innovation is to adopt an identi…cation strategy which we believe gets us closer to the causal e¤ect of gender diversity on …rm performance. We use the observation that the gender composition of children in ‡uences parental preferences. With this in mind, we use whether the CEO has a daughter as a source of exogenous variation in the probability of female representation on the …rm's board and committees. We demonstrate that hiring a CEO who has a daughter has sizeable e¤ects on board gender diversity. While not the focus of this paper this is an important …nding in and of itself as it provides further evidence on the potential e¤ects of exposure to diversity on (male) preferences and behaviour.
We demonstrate modest but economically meaningful e¤ects of female board representation on …rm performance. These e¤ects are markedly larger for committee membership. Whilst these e¤ects are modest, our results provide evidence that greater female representation, especially when integrated more closely into the governance mechanism, increases …rm pro…tability. These results are important as they provide an economic basis for increased gender diversity. They also suggest that regulatory e¤orts focused solely on increased board representation are unlikely to unlock the full bene…ts of gender diversity in corporate decision making. Future research that identi…ed the causal mechanisms through which gender diversity improves …rm performance would further tighten the focus of these regulations. 3.35% 0.00% Note: The modal CEO has 2 children and one daughter. These counts include both adopted and biological children. (panel B) . Within each pan -el, we present OLS results, estimates with …rm-…xed e¤ects, and IV estimates with an indicator for the CEO parenting a daughter as the instrument. Robust standard errors, clustered at the …rm level are in the parentheses. ***, **, and * indicate signi…cance at 1% 5% and 10% levels respectively. Within each pan -el, we present OLS results, estimates with …rm-…xed e¤ects, and IV estimates with an indicator for the CEO parenting a daughter as the instrument. Robust standard errors, clustered at the …rm level are in the parentheses. ***, **, and * indicate signi…cance at 1% 5% and 10% levels respectively. We test for possible confounding e¤ects of mean-reversion in …rm performance foll -llowing CEO turnover. We restrict our sample to …rms which has a change in CEO over the sample period. We present OLS, FE and IV results for the e¤ect of proportion of female -s on board (Panel A) and on committees (Panel B) on ROA. Robust standard errors cluste -red at …rm level are in the parentheses. ***, **, and * indicate signi…cance at 1%, 5%, and 10% levels, respectively. in a sample of 321 female-, and 334 other director appointments. The abnormal returns presented here are over 3-day and 7-day event windows. Columns (1) and (2) show that the results for appointment of female directors to boards and columns columns (3) and (4) show results for 210 events of concurrent announce -ment of female director appointments to committees. All speci…cations include full set of control variables with year and industry dummies. ***, **, and * indicate signi…cance at 1%, 5%, and 10% levels respectively. All estimates are from linear probability models with …rm …xed e¤ects. Robust standard errors clustered at the …rm levels are in the parentheses. ***, **, and * indic -ate signi…cance at 1%, 5%, and 10% levels, respectively.
